Mg2+-dependent/poly(ADP-ribose)-sensitive endonuclease.
A novel endonuclease from adult hen liver nuclei has been purified to a homogeneous state through salt extraction, ammonium sulfate fractionation, gel filtration, acetone fractionation, and successive chromatography of 1) hydroxyapatite and DNA Sepharose and 2) hydroxyapatite and isoelectric focusing. The endonuclease has a pH optimum at 9.0 and requires Mg2+ for activity. The enzyme hydrolyzes more rapidly in the order of polynucleotide: denatured DNA = rRNA greater than poly(dA) = poly(dT) greater than poly(dC) = poly(dG) greater than native DNA. This endonuclease degrades denatured DNA about 20 times more rapidly than does the native DNA. The products contain 5'-phosphoryl and 3'-hydroxyl termini and all four deoxynucleotides are present while dGMP is predominant. The enzyme cleaves the circular duplex PM2 DNA, endonucleotically, via single strand scission. The isoelectric point is 10.2 +/- 0.2 and the molecular weight is 43,000 +/- 2,000, determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and gel filtration. Pyridoxal 5'-phosphate and 2,3-butanedione inhibit the catalytic activity, respectively. The inhibition of DNA binding activity was also seen with former, but not with the latter. Purified Mg2+-dependent alkaline endonuclease was used to investigate the nature of poly(ADP-ribose) inhibition of the enzyme. In contrast to the Ca2+/Mg2+-dependent endonuclease (Yoshihara, K., Tanigawa, Y., Burzio, L., and Koide, S. S. (1975) Proc. Natl. Acad. Sci. U. S. A. 72, 289-293), ADP-ribosylation of the endonuclease protein was not observed. When 100 ng of the poly(ADP-ribose) having four to five ADP-ribose units per molecule were added to the nuclease assay system (total volume of 0.2 ml) 14% inhibition was observed, and increase in the chain length increased the inhibition. When 100 ng of poly(ADP-ribose) consisting of 20 or more units of the ADP-ribose per mol were added, the inhibition was over 95%. The possible role of the poly(ADP-ribose)-sensitive endonuclease is discussed.